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Abstract – the article presents a plan on experimental studies on substantiation of structural and 
algorithmic organization of computer-aided systems of remote adaptive monitoring and control of 
microclimate parameters of commercial greenhouses. There was developed a program component for 
remote monitoring of physicochemical parameters of greenhouse microclimate using the ‘Internet of 
Thing’ technology and modern mobile devices. There was offered a hardware component architecture 
of the system of monitoring and control of greenhouse microclimate parameters. Mathematical model 
of experimental research of the system was developed for five independent factors based on rotatable 
design planning of the second order. There were substantiated trends of priority research on efficiency 
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improvement of commercial greenhouse complexes through realization and implementation of adaptive 
control algorithms of modes for vegetable crops growing. 
 
Index terms: plan of experiment, microclimate, greenhouse, monitoring, control. 
 
I. INTRODUCTION 
 
A prerequisite of social and economic development of a state is the sufficient level of its food 
security. The need to provide a sufficient amount of ecologically clean products, as well as 
climatic and structural-and-industry characteristics of the development of countries and their 
separate regions stipulate upsurge of attention to products of crop-growing on the under glass 
areas. This fact is proved by the analysis of statistical data on differentiation of vegetable crop-
producing on protected grounds on the territory of Ukraine. Over 2016 all categories of farm 
units that practiced growing on protected grounds have gathered 5,904.9 thousand of centners of 
vegetable crops. On the whole crop production in commercial greenhouse complexes and 
households takes up to 6,2 thousand ha (the largest territories are being in Zaporizhzhia region 
(1,5 thousand ha), Kherson (0,7 thousand ha) and Khmelnytskyi (0,7 thousand ha) regions), in 
addition to that in 2016 basic agricultural crops were grown on 24,452 thousand ha. The most 
yielding are the greenhouse complexes of Dnipropetrovsk region (2082,7 c/ha), Mykolaiv 
(2073,4 c/ha) and Kharkiv (2068,2 c/ha) regions. A substantial differentiation of greenhouse 
complexes crop-producing in different regions demonstrates a number of existing problems in the 
process of organization of a greenhouse facility, which can be solved by implementation of up-to-
date information and communications automated systems of monitoring and control of 
greenhouse culture growing processes. One of the most promising and attractive sectors of 
investment for efficiency improvement of agro-industry units is the modernization of commercial 
greenhouse complexes through implementation of computer-aided means of monitoring and 
control of greenhouse plants growing processes. 
 
II. ANALYSIS OF RESEARCH RESULTS OBTAINED BY OTHER AUTHORS 
 
Analysis of the present-day requirements to technologies of agricultural crops growing on the 
protected grounds [1–3] allowed us to distinguish physicochemical parameters of greenhouse 
846
I.S. Laktinov, O.V. Vovna and A.A. Zori, PLANNING ON REMOTE EXPERIMENTAL RESEARCH  ON EFFECTS OF 
 GREENHOUSE MICROCLIMATE PARAMETERS ON VEGETABLE CROP-PRODUCING
microclimate [4, 5], which are obligatory to be measured on the real-time basis: temperature (Tair) 
and humidity (Wair) of the air in crop growing area; temperature (Tsoil) and humidity (Wsoil) of soil 
in root zone; temperature (Tsolution) of a solution during irrigation; efficient lighting of crop 
growing area (Earea) in the visible light range with due regard to circadian dynamics of the natural 
light; carbon dioxide concentration in crop growing area (ССО2); acid value (pHsolution) and 
electrical conductivity (σsolution) of a solution during irrigation; air flow rate in crop growing area 
(Vair). The majority of systems of complex monitoring and control of commercial greenhouse 
microclimate parameters described in scientific literature [6–8] do not provide complex 
monitoring of the full list of claimed parameters with the specified metrological readings. Partial 
or complete absence of a remote integral monitoring function with the possibility of prediction of 
dynamics of change in microclimate parameters using such modern technologies as IoT and Data 
Mining can also be considered as one of the drawbacks of existing systems of complex 
automation of greenhouses. Also, on the basis of conducted analysis of known greenhouse 
automation systems we have established their common essential drawback that lies in absence of 
regularities of integral impact of microclimate parameters on efficiency of greenhouse culture 
growing, which leads to impossibility of objective analysis of adaptation principles of 
functioning algorithms of computer-aided measuring systems to the types and modes of crop 
vegetation. This drawback may be eliminated by working out a plan of experiment on 
establishing these functional interrelations with the further regression analysis of the present 
measurements.  
In the majority of commercial compatibles of greenhouse automation systems, there is no 
function of hardware synchronization with up-to-date identification programs and measurement 
data processing programs for evaluation and prediction of integral impact of greenhouse 
microclimate parameters on figures of merit of crop growing, which is a technological defect of 
such systems. The research carried out on efficiency of crop growing on the protected grounds 
proves that a complex agrophysical factor obtained under measurement of claimed parameters of 
greenhouse microclimate lets characterize current state of microclimate on the whole and 
substantiate more thorough recommendations on development of agricultural method [9] than 
differentiated monitoring of the parameter part. Methodology based on the calculation of integral 
index of microclimate’s physical state can be used as a basis for evaluation of current and 
extrapolated state of the microclimate of commercial greenhouses.  
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Thus, on the basis of the analysis results of the existing hardware and software solutions on 
constructing systems of monitoring and control of commercial greenhouse microclimate 
parameters we may draw a conclusion that the research results of the claimed subject domain are 
quite limited, which stipulates urgency of this article’s research subject. 
 
III. SETTING OBJECTIVES OF THE RESEARH 
 
The research of this article deals with the following application problem: the level of research on 
efficiency and information value of computer-aided information and communications 
technologies of monitoring and control of production methods of vegetable crop growing on 
protected grounds is insufficient, which preconditions poor performance of East European 
agrarian companies and results in limited competitiveness of crop production of these countries 
on national and international markets. 
Purpose of the article: to develop a plan of experimental studies on substantiation of structural-
and-algorithmic organization of computer-aided systems of remote adaptive monitoring and 
control of commercial greenhouse microclimate parameters, which would improve technical and 
economic performance of a system being designed with its further implementation for efficiency 
improvement of production processes of greenhouse plants growing. 
The main tasks: 
– development of a plan of experimental research on complex integral impact of physicochemical 
parameters of greenhouse microclimate specified for measurement control on figures of merit for 
growing vegetable crop using the up-to-date information and communications technologies; 
– substantiation of research and practice regulations regarding hardware and software realization 
and implementation of computer-aided systems of monitoring and control of production 
processes for growing crops on protected grounds. 
The research object: processes of monitoring and control on production procedures of vegetable 
produce in commercial greenhouses on the real-time basis. 
The research subject: regularities of integral impact of physicochemical parameters of greenhouse 
microclimate on efficiency of vegetable crop yields, as well as constructed on their basis 
methods, means and algorithms of efficiency improvement of computer-aided measuring systems 
of monitoring and control of processes of greenhouse plants growing. 
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IV. MATERIALS AND METHODS 
 
Generically, if there is no a priory information on interrelation of measured parameters of 
greenhouse microclimate and also taking into account the criterion of minimum dispersion of the 
output parameter (response function) there was established in the works [10, 11] that for the 
present case the method of rotatable experiment of the second order is the optimal one. The initial 
number of inquired factors was adopted as equal to 10, which corresponds to the list of 
physicochemical parameters of greenhouse microclimate (specified for measurement control) 
demonstrated in Table 1. 
For substantiation the structural and algorithmic organization of remote monitoring system of 
parameters of greenhouse microclimate based on author’s analysis of the approaches to remote 
monitoring and control systems implementation of different processes using modern 
technologies. The basic conceptual provisions to creation of the modern remote monitoring 
systems of physical parameters, which could be accepted as basic in the case for creation of 
monitoring system of greenhouse microclimate, are received in articles [12–15], including using 
microprocessor Arduino platform [16] and Android-based application [17].  
For implementation of remote monitoring of dynamics of physicochemical parameters of 
greenhouse microclimate, the authors have constructed a physical model of an automated 
greenhouse, which exterior is shown on Fig. 1. The electrical part of monitoring system is shown 
on Fig. 3. The present model takes into account the condition of geometric similarity to actual 
commercial greenhouses (ratio of height (h): length of base (a): width of base (b) equals to 
1:1:0.6). The dimensions of constructed physical model of the greenhouse are as follows: h=1.5 
m, a=1.5 m, b=0.9 m.  
There was also developed a specialized RemoteXY Pro-based Android application [18], which 
allowed realization of procedure of remote monitoring and control of parameters using IoT 
technology. The results of laboratory experiments on hardware and software realization of the 
system of remote monitoring and control of greenhouse microclimate parameters using 
specialized software for emulation of Android-based devices Genymotion are shown on 
Fig. 2а, b. The fragments of sketch of a program component of remote monitoring of dynamics of 
physicochemical parameters of greenhouse microclimate are shown on Fig. 4a–d. 
INTERNATIONAL JOURNAL ON SMART SENSING AND INTELLIGENT SYSTEMS VOL. 10, NO. 4, DECEMBER 2017 
849
 Figure 1. Exterior of a physical model of an 
automated greenhouse 
 
а) monitoring page  
 
b) control page 
Figure 2. Interface of Android application of 
the remote monitoring and control of 
greenhouse microclimate 
 
 
Figure 3. The electrical part of monitoring system 
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 a) directives configuring 
 
b) reading data from sensors 
 
c) writing data to a file 
 
d) control of technological processes 
Figure 4. The fragments of sketch of a program component of remote monitoring of dynamics of 
physicochemical parameters of greenhouse microclimate 
 
The experiment results were obtained while conducting a scientific research at the State Higher 
Education Establishment “Donetsk National Technical University”: “Development of Methods 
and Means of Efficiency Improvement of Computer-Aided Information-Measuring Systems of 
Production Processes” and “Development of Intellectual Measuring Modules of Electronic 
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Systems of Control of Physical Media Parameters”; and got approval at the XXI International 
Fair “Elcom Ukraine” (Kyiv, Ukraine, 2017). 
 
V. RESEARCH RESULTS 
 
Complexity of control processes of technological modes of vegetable crop growing on protected 
grounds does not allow us to obtain simple correlations for automated regulation of greenhouse 
microclimate parameters. Account of the specified list of physicochemical factors and 
interrelation of non-linear processes requires development of complex algorithms of functioning 
of computer-aided systems of monitoring and control. One of the possible solutions for this 
science and technology task is the development and use of regression models while constructing 
adaptive algorithms of automated system functioning. The adopted variation ranges of 
physicochemical parameters of greenhouse microclimate are shown in Table 1. 
 
Table 1. Recommended variation ranges of physicochemical parameters of greenhouse 
microclimate at the stage of experiment planning 
Physicochemical parameters of greenhouse 
microclimate Symbol 
Recommended variation 
ranges 
Air temperature in the crop growing area Tair 18 – 26 °С 
Air humidity in the crop growing area Wair 60 – 90 % 
Soil temperature in root zone Tsoil 17 – 24 °С 
Soil moisture in root zone Wsoil 65 – 80 % 
Temperature of solution during irrigation Tsolution 22 – 26 °С 
Efficient lighting of crop growing area in the 
visible light range with due regard to circadian 
dynamics of the natural light  
Earea 80 – 160 W/m2 
Carbon dioxide concentration in crop growing 
area 
ССО2 500 – 2000 ppm 
Acid value of solution during irrigation pHsolution 6,0 – 8,0 ea 
Electrical conductivity of solution during 
irrigation  σsolution 1,5 – 2,5 mCm/cm 
Air flow rate in crop growing area Vair 0,3 – 0,5 m/s 
 
The rotatable design of the second order was used as the basic method for obtaining coefficient of 
a polynominal model. Standardized value of crop-producing of greenhouse vegetable crop is the 
response function [9]. Total number of experimental points is found according to the following 
formula [10, 11]: 
852
I.S. Laktinov, O.V. Vovna and A.A. Zori, PLANNING ON REMOTE EXPERIMENTAL RESEARCH  ON EFFECTS OF 
 GREENHOUSE MICROCLIMATE PARAMETERS ON VEGETABLE CROP-PRODUCING
02 2 1024 20 21 1065= + + = + + =
kN k k ,         (1) 
 
where N – total number of experimental points; k = 10 – number of factors; 2k = 1024 – number 
of points of complete factorial experiment (core of the plan); 2k = 20 – star points of the plan; 
2
0
4 2 212= + ≈k
kk k  – experiments in the center of the plan. 
The number of experimental points calculated according to the formula (1) leads us to the 
conclusion on necessity of essential waste of time and economic expenditures on conducting 
laboratory experiments. 
By way of analysis of existing results of experimental and theoretic research in the field of 
vegetable growing on protected grounds [1–3, 19] there was found a combination of five primary 
independent parameters at the condition of quasi-isothermal mode of crop growing: Tair, Wair, 
Earea, pHsolution, Vair. These five parameters are used in equations of mathematical physics of 
convective-diffusion mass transfer of the matter in quasi-closed volumes, which made it possible 
to reduce twice the number of variable parameters by a factor of 2 compared to the initial one 
(see Table 1) and significantly simplify the experimental design. The remaining physicochemical 
parameters are secondary and their values are selected on the basis of established functional links 
from the tables given in scientific sources [1–3, 9, 19]. Thus, for example, in the source [19] the 
information of the relationship between ССО2=f(Earea) are presented, in the sources [1, 3, 9] such 
dependences were obtained: Tsoil=φ(Tair), Wsoil=ψ(Wair), σsolution=ν(pHsolution). 
Thus, taking into account the above assumptions, the regression equation of dependence of the 
greenhouse vegetable crop-producing on the primary physicochemical parameters of greenhouse 
microclimate during a rotatable plan of experimental studies of the second order in general form 
[10, 11, 20, 21] can be written as follows: 
 
( ) ( ) ( )
( ) ( )
2 2 2
0 1 11 2 22 3 33
2 2
4 44 5 55
12 13 14 15
23 24 25
air air air air area area
solution solution air air
air air air area air solution air air
air area air solution air a
Prod b bT b T b W b W b E b E
b pH b pH b V b V
b T W b T E b T pH b T V
b W E b W pH b W V
= + + + + + + +
+ + + + +
+ + + + +
+ + +
34 35 45 ,
ir
area solution area air solution airb E pH b E V b pH V
+
+ + +
   (2) 
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where Prod – the indicator of greenhouse vegetable crop-producing (response function); bi, bi,j, 
bi,i – coefficients of the regression model; Tair, Wair, Earea, pHsolution, Vair – independent 
physicochemical parameters of greenhouse microclimate. At the condition of matrix symmetry of 
equation coefficients: b12=b21, b13=b31, b14=b41, b15=b51, b23=b32, b24=b42, b25=b52, b34=b43, 
b35=b53, b45=b54. 
Total number of experimental points of the research for five independent parameters are found 
out of condition: 
 
02 2 32 10 14 56kN k k> + + = + + = . 
 
where N – total number of experimental points, which is rounded off to the nearest bigger whole 
number. 
The value of star shoulder of the plan (α) for the five independent factors is assumed as equal to 
2,38 at the condition of conducting complete factorial experiment.  
Obtained matrix of experiment planning in standard and natural scales is shown in Table 2. For 
each physicochemical parameter in Table 2 there were found standard levels: 0 (zero level) – 
average value out of relative variation range; +1 (upper level) – maximum of variation range; –1 
(lower level) –minimum of variation range; ±2,38 – star points. 
For the calculation of values of physicochemical parameters of greenhouse microclimate in star 
points on natural scale the following formulas were used: 
 
max 0
min 0
;
,
i i i
i i i
X X X
X X X
α
α
= + ⋅∆ +
= − ⋅∆
  
 
where maxiX , 
min
iX  – maximum and minimum of the value of i
th
 measured parameter in star 
points in natural (physical) scale; ±α – value of star shoulder in standard scaleз (±2,38); ∆Xi – 
half of the variation range of ith parameter; 0iX  – average value of the variation range of i
th
 
parameter in natural scale. 
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Table 2. Matrix of the plan of experimental studies on impact of physicochemical parameters of 
greenhouse microclimate on vegetable crop-producing 
No Standard scale Natural  scale 
F
ix
e
d 
te
rm
 
R
e
su
lt,
 
kg
/m
2  
T a
ir
,
 
 
r
e
la
ti
v
e
 
u
n
it
s
W
a
ir
,
 
 
r
e
la
ti
v
e
 
u
n
it
s
 
E
a
r
e
a
,
 
 
r
e
la
ti
v
e
 
u
n
it
s
 
pH
s
o
lu
ti
o
n
,
 
 
r
e
la
ti
v
e
 
u
n
it
s
 
V
a
ir
,
 
 
r
e
la
ti
v
e
 
u
n
it
s
 
T
a
ir
,
 
°
С
 
W
a
ir
,
 
%
 
E
a
r
e
a
,
 
 
W
/m
2  
pH
s
o
lu
ti
o
n
,
 
 
e
a
.
 
V
a
ir
,
 
m
/s
 
1 -1 -1 -1 -1 -1 18 60 80 6 0,3 +1 y1  
2 +1 -1 -1 -1 -1 26 60 80 6 0,3 +1 y2  
3 -1 +1 -1 -1 -1 18 90 80 6 0,3 +1 y3  
4 +1 +1 -1 -1 -1 26 90 80 6 0,3 +1 y4  
5 -1 -1 +1 -1 -1 18 60 160 6 0,3 +1 y5  
6 +1 -1 +1 -1 -1 26 60 160 6 0,3 +1 y6  
7 -1 +1 +1 -1 -1 18 90 160 6 0,3 +1 y7  
8 +1 +1 +1 -1 -1 26 90 160 6 0,3 +1 y8  
9 -1 -1 -1 +1 -1 18 60 80 8 0,3 +1 y9  
10 +1 -1 -1 +1 -1 26 60 80 8 0,3 +1 y1 0  
11 -1 +1 -1 +1 -1 18 90 80 8 0,3 +1 y1 1  
12 +1 +1 -1 +1 -1 26 90 80 8 0,3 +1 y1 2  
13 -1 -1 +1 +1 -1 18 60 160 8 0,3 +1 y1 3  
14 +1 -1 +1 +1 -1 26 60 160 8 0,3 +1 y1 4  
15 -1 +1 +1 +1 -1 18 90 160 8 0,3 +1 y1 5  
16 +1 +1 +1 +1 -1 26 90 160 8 0,3 +1 y1 6  
17 -1 -1 -1 -1 +1 18 60 80 6 0,5 +1 y1 7  
18 +1 -1 -1 -1 +1 26 60 80 6 0,5 +1 y1 8  
19 -1 +1 -1 -1 +1 18 90 80 6 0,5 +1 y1 9  
20 +1 +1 -1 -1 +1 26 90 80 6 0,5 +1 y2 0  
21 -1 -1 +1 -1 +1 18 60 160 6 0,5 +1 y2 1  
22 +1 -1 +1 -1 +1 26 60 160 6 0,5 +1 y2 2  
23 -1 +1 +1 -1 +1 18 90 160 6 0,5 +1 y2 3  
24 +1 +1 +1 -1 +1 26 90 160 6 0,5 +1 y2 4  
25 -1 -1 -1 +1 +1 18 60 80 8 0,5 +1 y2 5  
26 +1 -1 -1 +1 +1 26 60 80 8 0,5 +1 y2 6  
27 -1 +1 -1 +1 +1 18 90 80 8 0,5 +1 y2 7  
28 +1 +1 -1 +1 +1 26 90 80 8 0,5 +1 y2 8  
29 -1 -1 +1 +1 +1 18 60 160 8 0,5 +1 y2 9  
30 +1 -1 +1 +1 +1 26 60 160 8 0,5 +1 y3 0  
31 -1 +1 +1 +1 +1 18 90 160 8 0,5 +1 y3 1  
32 +1 +1 +1 +1 +1 26 90 160 8 0,5 +1 y3 2  
33 +2,38 0 0 0 0 31,5 75 120 7 0,4 +1 y3 3  
34 -2,38 0 0 0 0 12,5 75 120 7 0,4 +1 y3 4  
35 0 +2,38 0 0 0 22 110,7 120 7 0,4 +1 y3 5  
36 0 -2,38 0 0 0 22 39,3 120 7 0,4 +1 y3 6  
37 0 0 +2,38 0 0 22 75 215 7 0,4 +1 y3 7  
38 0 0 -2,38 0 0 22 75 25 7 0,4 +1 y3 8  
39 0 0 0 +2,38 0 22 75 120 9,4 0,4 +1 y3 9  
40 0 0 0 -2,38 0 22 75 120 4,6 0,4 +1 y4 0  
41 0 0 0 0 +2,38 22 75 120 7 0,64 +1 y4 1  
42 0 0 0 0 -2,38 22 75 120 7 0,16 +1 y4 2  
43 0 0 0 0 0 22 75 120 7 0,4 +1 y4 3  
44 0 0 0 0 0 22 75 120 7 0,4 +1 y4 4  
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Cont. of Table 2 
45 0 0 0 0 0 22 75 120 7 0,4 +1 y4 5  
46 0 0 0 0 0 22 75 120 7 0,4 +1 y4 6  
47 0 0 0 0 0 22 75 120 7 0,4 +1 y4 7  
48 0 0 0 0 0 22 75 120 7 0,4 +1 y4 8  
49 0 0 0 0 0 22 75 120 7 0,4 +1 y4 9  
50 0 0 0 0 0 22 75 120 7 0,4 +1 y5 0  
51 0 0 0 0 0 22 75 120 7 0,4 +1 y5 1  
52 0 0 0 0 0 22 75 120 7 0,4 +1 y5 2  
53 0 0 0 0 0 22 75 120 7 0,4 +1 y5 3  
54 0 0 0 0 0 22 75 120 7 0,4 +1 y5 4  
55 0 0 0 0 0 22 75 120 7 0,4 +1 y5 5  
56 0 0 0 0 0 22 75 120 7 0,4 +1 y5 6  
 
Thus, on the basis of matrix of the plan of experimental research on designed hardware and 
software realization of an automated greenhouse with further statistical and regression analysis of 
the measurement results, the equation coefficients (2) can be obtained according to the  
formulas [10, 11, 20, 21]: 
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∑
 
 
where N – number of experiments in the matrix of the plan (equals to 56); k – number of 
independent factors (equals to 5); i – index number of a factor (varies from 1 to 5); j – index 
number of experiment (varies from 1 to 56); yj – value of the response function (result) in jm 
experiment; xi,j – values of ith factor in jm experiment; x1,j – values of 1st factor in jm experiment; 
( )( )0 ,2kN k N kλ = + −  2
,
1
,N
i j
j
Nc
x
=
=
∑
 ( )12 2A k kλ λ= + −    – supplementary design ratio. 
The graphical interpretation of results of planning of remote experimental research on effects of 
greenhouse microclimate parameters on vegetable crop-producing is shown on Fig. 5. 
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Figure 5. The graphical interpretation of results of planning of remote experimental research on 
effects of greenhouse microclimate parameters on vegetable crop-producing 
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Equation (2) with designed coefficients serves as the algorithm base of adaptive monitoring and 
control of the modes of greenhouse plants growing.  
The control-flow chart of experimental studies on computer-aided system of monitoring and 
control of greenhouse microclimate parameters is shown on Fig. 6. 
 
 
Figure 6. The control-flow chart of experimental studies on computer-aided system of monitoring 
and control of greenhouse microclimate 
 
The authors of this article have also substantiated architecture of hardware and software tools 
through which experimental laboratory tests of the system of monitoring and control with the use 
of IoT technology have been conducted (see Fig. 7). 
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 Figure 7. Architecture of hardware and software tools of realization of experimental studies on 
system of monitoring and control of greenhouse microclimate 
 
Thus, the results obtained in this article give the opportunity to carry out the research on 
efficiency improvement of agro-industry units producing greenhouse crops in the following 
promising trends: 
– substantiating a complex of adaptive algorithms, methods and tools of substantiation of high-
performance aggregation and processing of monitoring results of physicochemical parameters of 
the greenhouse microclimate using modern technologies for remote monitoring and control; 
– development of mathematical methods and visualization methods of the dynamics of integral 
physicochemical state of the microclimate of greenhouses; 
– implementation of scientific and technical research to determine the integral effect of 
physicochemical parameters of greenhouse microclimate distributed in space and time on the 
rates and volumes of production of vegetable greenhouse products.  
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VI. CONCLUSIONS AND DISCUSSION 
 
In this article there has been developed a plan for remote experimental studies on substantiation 
of the structural and algorithmic organization of computer-aided systems of remote adaptive 
monitoring and control of the microclimate of commercial greenhouses. This will improve the 
technical and economic performance of the system being designed with its subsequent 
implementation to improve the efficiency of the process of greenhouse crops growing. As a 
result, a rotatable plan for experimental studies of the second order was proposed for five 
independent physicochemical parameters of greenhouses microclimate. This plan takes into 
account the complex effect of air temperature and humidity in the crop growing zone, efficient 
illumination of the cultivation zone in the visible optical range, taking into account the circadian 
dynamics of natural light, the acid value of the solution during irrigation, and air-flow rate in the 
cultivation zone on the figures of merit for growing vegetable crop. The complex of information 
signals from measuring channels of the listed parameters is synchronized with modern 
information and communications technologies. In addition, the article substantiates scientific and 
practical provisions on hardware and software realization and implementation of computer-aided 
systems of monitoring and control of production processes of growing crops on protected 
grounds. There were determined perspective trends of further research on hardware and software 
realization of computer-aided system through its laboratory experimental tests, followed by 
aggregation and mathematical processing of the measurement results, which will allow 
optimizing the technological modes of growing crops on protected grounds. 
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